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I. Basis of the report 



1. This report has been drawn up on the basis of (Replacement sheets which have been furnished to the receiving 
Office in response to an invitation under Article 14 are referred to in this report as "originally filed" and are 
not annexed to the report since they do not contain amendments.): 

[ ] the international application as originally filed. 

, as originally filed, 
, filed with the demand, 

, filed with the letter of , 

filed with the letter of / 



[x] the description, pages 1-5 7 

pages 

pages 

paqes 



as originally filed, 

as amended under Article 19, 

filed with the demand, 

filed with the letter of 25/09/96, 

filed with the letter of , 



as originally filed, 
filed with the demand, 
filed with the letter of 
_, filed with the letter of 



[x] the claims, Nos. 

Nos. 
Nos. 



Nos. 1-42. 
Nos. 



[x] the drawings, sheets/fig 1/17 - 17/17, 

sheets/fig 

sheets/fig 

sheets/fig 



2. The amendments have resulted in the cancellation of: 

[ ] the description, pages 

[ ] the claims, Nos. 

[ ] the drawings, sheets/fig 



3. [ ] This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 



4. Additional observations, if necessary: 

This international preliminary examination report (IPER) 
has been done considering the priority date 29.08.94 as 
a valid date. If it was not so the documents (a) Choo, 
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Y . et al. f Proc. Natl. Acad. Sci . USA 1994, Vol. 91(23), 
pages 11163-11167, (b) Choo , Y. et al . , Proc. Natl. 
Acad. Sci. USA 1994, Vol. 91(23), pages 11168-11172, (c) 
Choo, Y. et al., Nature 1994, Vol. 372 (6507), pages 
642-645, (d) Wu, H. et al . , Proc. Natl. Acad. Sci. USA 
1995, Vol. 92(2), pages 344-348, (e) Klug, A. et al., 
FASEB J. 1995, Vol. 9(8), pages 597-604 and (f) Choo, Y. 
et al., Curr. Opinion Biotech. 1995, Vol. 6(4), pages 
431-436 would become relevant. 
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V. Reasoned stateient under Article 35(2) with regard to novelty, inventive step and industrial applicability; 
citations and explanations supporting such stateient 



1. STATEMENT 



Novelty (N) Claims 1-22 , 25-29, 34, 37-42 YES 

Claims 23-24 , 31-33, 35-36 NO 

Inventive Step (IS) Claims 40, 42 YES 

Claims 1-2 9, 31-39, 41 NO 

Industrial Applicability (IA) Claims 1-29, 31-42 YES 

Claims 3 0 (see paragraph (e) ) NO 



2. CITATIONS AND EXPLANATIONS 

The present application discloses libraries of DNA se- 
quences encoding zinc finger binding motifs for display- 
on a viral particle (phage display library), together 
with methods for designing zinc finger polypeptides 
binding to a particular target DNA sequence and kits for 
making said zing finger polypeptides. The application 
also claims said zinc finger polypeptides and their use 
for various in vitro (modifying a nucleic acid sequence 
of interest present in a sample mixture) and in vivo (a 
method of altering expression of a gene and a method of 
treating cancer) applications, A DNA library comprising 
specific permutations of three DNA, bases is also explic- 
itly claimed. 

(a) claims related to a library of DNA sequences encod- 
ing zinc binding motifs (claims i to 4 ) . 

Document A.C- Jamieson et al., Biochemistry 1994, Vol. 
33, pages 5689-5695 ( Dl ) discloses the use of random 
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mutagenesis and phage display to alter the DNA-binding 
specificity of the first domain of the three Zif268 fin- 
ger domains. The phagemid library was constructed by 
randomizing finger 1 at four positions, namely -1, + 2, 
+3 and +6 on the recognition a-helix. Dl differs from 
the subject matter of independent claim 1 in that said 
claim randomization (1) occurs in the second finger do- 
main and (2) it has at least one additional position 
(+1, +5 or +8). Thus, the subject matter of this claim 
and dependent ones is considered to fulfil the require- 
ments of Article 33 (2) PCT . 

The general teachings of Dl have been only exemplified 
with finger 1. However, Dl also refers to Zif268 finger 
2 and to the site-directed mutagenesis of the Krox-20 
and Spl middle fingers (at positions -1, +2, +3 and +6), 
as well as the advantages of using the disclosed phage 
display libraries for these studies (page 5694, last 
paragraph, right column). Document J. Nardelli et al . , 
Nucleic Acid Research 1992, Vol. 20, pages 4137-4144 
(D2) discloses this site-directed mutagenesis of the 
Krox-20 middle finger. This particular middle finger is 
said to be chosen because it is considered to be essen- 
tial for high affinity DNA-binding and specific recogni- 
tion (see page 4139). According to document G.H. Jacobs, 
EMBO J. 1992, Vol. 11, pages 4507-4517 (D3) only posi- 
tions +4 and +7 were known to be strongly conserved, be- 
ing necessary for the structure fold of the zinc finger, 
whereas the positions used for mutation, namely -1, +2, 
+3 and +6, were the DNA base contact positions or DNA 
base recognition positions. Positions +1, +5, +8 and +9 
were known to be not conserved and to be neighbours of 
said recognition positions and thus, of possible inter- 
est for mutation and/or randomization. In fact, document 
H.J. Thiesen and C. Bach, FEBS 1991, Vol. 283, pages 
23-26 (D4), discloses the replacement of the entire 
a-helix of Spl finger 2 with the analogous seguence from 
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the protein Kox-29, which differs in positions -1, + 2, 
+ 3, +5 and +6. 

Thus, in view of the general teachings of Dl and the 
combined disclosure of the known prior art and in par- 
ticular of D2-D4 , the subject matter of claims 1-4 does 
not seem to fulfil the requirements of Article 33 (3) 
PCT. 

(b) claims related to methods for designing a zinc fin- 
ger polypeptide for binding to a particular target DNA 
sequence (claims 5 to 10). 

The subject matter of said claims refers to the screen- 
ing and/or selection of a plurality of general zinc fin- 
ger binding motifs being encoded by a library in accord- 
ance with claims 1 to 4 (claims 5-8), as well as the 
combination of the screened and/or selected zinc finger 
binding domains so as to form a single zinc finger 
polypeptide having the desired binding specificity 
(claims 9-10). As already pointed out, Dl discloses a 
method of designing a zinc finger polypeptide (Zif268) 
for binding to a particular target DNA comprising the 
screening of a plurality of zinc binding motifs (finger 
1) against a target DNA sequence (affinity screening and 
selection with comparison of relative binding af- 
finities) , wherein said target DNA sequence presents an 
altered DNA triplet. The teachings of Dl are seen as 
general and in combination with the disclosures of 
D2-D4 , the IPEA considers that the skilled person would 
achieve the subject matter of claims 5-8 without any 
further inventive contribution. 

Document J.R. Desjarlais and J.M. Berg, Proc . Natl. 
Acad. Sci. USA 1993, Vol. 90, pages 2256-2260 ( D5 ) dis- 
closes the design of three zinc finger polypeptides with 
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different DNA binding specificities from three finger 
domains with different predicted preferred subsites. D5 
concludes that the design approach of combining a zinc 
finger consensus sequence framework with different 
specificity determining regions can be successfully used 
once the specificity of said determining regions has 
been previously characterized. Thus, the skilled person 
could easily have used the method disclosed in Dl for 
characterizing said specificity and then in agreement 
with the teachings of D5 achieve the subject matter of 
claims 9 and 10 . 

Thus, claims 5 to 10 are considered to fulfil the re- 
quirements of Article 3 3 (2) PCT but to be not allowable 
under Article 3 3 (3) PCT. 

(c) claims related to a DNA library comprising specific 
permutations of three DNA bases (claims 11-14). 

Dl refers to studies on the affinity and specificity for 
different selected zinc fingers using a partial library 
of DNA binding sites (affinity matrix with biotinylated 
DNA and Kd determination) . Dl discloses the construction 
of a partial Zif268 finger 1 binding site library by 
substitution in a suitable oligonucleotide of GCG with 
GNG, GCN, or GTN, wherein N represents a single base 
substitution for each oligonucleotide. D2 , referring to 
both the Krox-20/DNA and the Zif268/DNA complexes, ac- 
knowledges that finger 2 makes specific contacts with 
only the three-base pair subsite central to the binding 
site and in order to evaluate the relative affinities of 
the wild-type and the mutated molecules, it refers to a 
panel including all possible single mutations in the 
central triplet from the starting sequence (GGG) (64 se- 
quences) efficiently recognized by finger 2 (see pages 
4139-4140). Thus, even if there was no explicit indica- 
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tion of a DNA library consisting of 64 sequences, each 
sequence comprising a different one of the 64 possible 
permutations of a DNA triplet, arranged in 12 specific 
sub-libraries, the IPEA considers that it would not have 
required any further inventive skill to achieve such a 
permutation library in view of these disclosures and the 
general known prior art. 

Thus, the subject matter of claims 11-14 is considered 
to be not allowable under Article 33 (3) PCT. 

(d) claims related to a kit for making a zinc finger 
polypeptide for binding a nucleic acid sequence (claims 
15-22) . 

There is no reference in the prior art to any kit for 
making a zinc finger polypeptide. However, Dl discloses 
the construction of the Zif268 phagemid library and a 
similar library construction is also disclosed in 
document E.J. Rebar and CO. Pabo , Science 1994, Vol. 
263, pages 671-673 (D6). In both documents the elements 
used for said construction are the same elements than 
the ones characterizing the claimed subject matter. Dl 
refers to studies on the affinity and specificity for 
different selected zinc fingers using a partial library 
of DNA binding sites (affinity matrix and Kd determina- 
tion) . The design of a complete DNA library for screen- 
ing of the zinc finger polypeptides and its use in the 
claimed kit f claim 20 ) does not seem to require any fur- 
ther inventiveness from the skilled person. 

Thus, the IPEA considers that the subject matter of 
claims 15-22 could have been achieved by the skilled 
person without any further inventive contribution (Ar- 
ticle 33 ( 3 ) PCT) . 
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(e) claims related to a method for altering the expres- 
sion of gene (claims 25-28), a method of inhibiting cell 
division (claim 29) and a method of treating cancer 
( claim 3 0). 

The function and importance of zinc finger polypeptides 
(TFIIIA, Zif268, Spl, Krox-20) in the regulation of dif- 
ferent gene activities was already well known in the 
prior art. D6 explicitly refers to the interest for ob- 
taining zinc finger polypeptides recognizing desired 
target sites on double-strand DNA and their potential 
use for diagnosis and therapy- Dl also refers to the in- 
terest of designing general DNA-binding molecules, and 
in particular zinc finger polypeptides with altered . 
DNA-binding specificities, for controlling gene expres- 
sion. Thus, the general subject matter of claims 23-24 
is considered to be anticipated by said prior art (Ar- 
ticles 33 (2) and (3) PCT) . 

In view of this prior art and the general known prior 
art relating to different methods for delivering pro- 
teins and polypeptides to the cell nucleus of target 
cells, the IPEA considers that the specific subject, mat- 
ter of claims 25-29 does not fulfil the requirements of 
Article 33 (3) PCT. 

The attention of the Applicant is drawn to the subject 
matter of claim 30 directed to a method of treatment. 
There is no unified criteria in the PCT for the assess- 
ment whether said methods are industrially applicable or 
not. The patentability can also be dependent upon the 
formulation of the claims. The EPO, for example, does 
not recognize as industrially applicable the subject 
matter of claims to the use of a compound in medical 
treatment, but will allow, however, claims to a known 
compound for first use in medical treatment and the use 
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of such a compound for the manufacture of a medicament 
for a new medical treatment. 



(f) claims related to a method for modifying a nucleic 
acid sequence of interest (claims 31-36). 

Dl discloses a method for determining the relative bind- 
ing affinities of different zinc finger polypeptides for 
different nucleic acid sequences (oligonucleotides) in a 
specific sample mixture and the further separation of 
the complexed polypeptide-DNA from free DNA. In view of 
the arguments given in paragraph (b) above, the specific 
method used for obtaining said zinc finger polypeptides 
does not confer any particular technical feature to said 
products (a product is not rendered novel merely by the 
fact that it is produced or designed by means of a new 
process). Thus, Dl is considered to anticipate the broad 
subject matter of claims 31-33 and 35-36 , which does not 
fulfil the requirements of Articles 33 (2) and (3) PCT. 
In view of the known prior art in the general field of 
diagnosis and biochemical analysis, the subject matter 
of claim 34 can not be seen as implying any inventive 
contribution (Article 3 3 (3) PCT. 

(g) claims related to zinc finger polypeptides charac- 
terized by functional or structural features (claims 
37-42) . 

In view of the cited general prior art, in particular in 
paragraph (e) above, the IPEA considers that it would 
have been obvious for the skilled person to contemplate 
the use of the designed zinc finger polypeptides (the 
fact that these polypeptides are produced or designed by 
a specific method can not confer any novelty or inven- 
tiveness to said products or their use as long as this 
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method does not confer any novel or inventive technical 
feature to said products) for altering the expression of 
disease-associated genes and in particular cancer. Thus, 
the general subject matter of claims 37-39 and 41 does 
not fulfil the requirements of Article 33 (3) PCT. 

There is no suggestion or indication in the cited prior 
art that could have lead the skilled person to achieve 
the specific subject matter of claims 40 and 42 which is 
considered to be novel and inventive (Articles 3 3 (2) 
and (3) PCT). 
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VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

1) Claim 7 does not clearly define the DNA triplets used 
for comparing the binding characteristics of each of a 
plurality of zinc finger polypeptides. These DNA tri- 
plets are not related to any particular target DNA se- 
quence (at least one triplet represented in said target 
DNA sequence at the appropriate position) . The wording 
"preferable binding characteristics" is also ambiguous 
unless clearly referred to the comparison of the binding 
specificity between the "target DNA triplet" with 
"non-target DNA triplets" (page 7 of the description) . 

2) Claims 9 and 10 refer to a single zinc finger 
polypeptide obtained by combination of a plurality of 
sequences encoding selected zinc fingers. However, there 
is no disclosure of what is meant by said general combi- 
nation. In the description reference is made to a * 
"naturally occurring zinc finger binding polypeptide 
linkers", which were already known to be very important 
(composition, length, etc..) for the structure of said 
polypeptides (see Y. Choo and A. Klug, Nucleic Acid Re- 
search 1993, Vol. 21, pages 3341-3346). 

3) Claims 15-18 and 21-22 refer to a library of DNA se- 
quences encoding general zinc finger binding motifs and 
not the specific zinc finger binding motifs encoded by 
the phage display libraries of claims 1-4 . Thus, they 
embrace subject matter not disclosed in the application 
(plurality of motifs produced by specific site-directed 
mutagenesis) or even explicitly excluded from the 
claimed subject matter (randomization at positions dif- 
ferent from the ones indicated in claims 1-4 ) . 
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4) The subject matter of claim 15 is also seen as am- 
biguous. Said claim is said to comprise a library of DNA 
sequences encoding different zinc finger binding motifs 
of known binding characteristics. However, it is not 
clear how the skilled person could known the binding 
characteristics of a complete DNA library without 
screening and selecting those sequences encoding the 
specific zinc motifs binding to the target DNA or the 
nucleic acid sequence of interest. 

5) The wording of claim 21 refers to "bound zinc finger 
motifs". It is not clear whether it refers to the bind- 
ing of zinc finger motifs to a solid support ( claim 34 ) 
or to the specific binding of said zinc finger motifs 
with the target DNA sequences. 

6) In agreement with the objection raised in paragraph 
(3), the reference in claims 23-31 and 33-36 to general 
zinc finger binding motifs and not to the specific zinc 
finger binding motifs encoded by the phage display li- 
braries of claims 1—4 is considered to be not allowable. 

7) According to the requirements of Article 6 PCT in 
combination with Rule 6.3 PCT the subject matter for 
which protection is sought shall be defined in terms of 
technical features. Thus, general and broad claims 
drafted in terms of the result to be achieved but with- 
out disclosing any specific technical feature for 
achieving said result can not be seen as fulfilling the 
above indicated requirements. A DNA sequence, a gene, a 
protein and/or polypeptide, being all chemical products 
have to be clearly and unambiguously defined either by 
their formula, i.e. nucleotide and/or amino acid se- 
quences, or else by other specific structural character- 
istic . 

Claims 23-36 are considered to be written in terms of 
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the result to be achieved but without disclosing any 
technical feature for achieving it. The skilled person 
has to (1) chose a gene or DNA sequence of interest in a 
target cell, (2) select a unique DNA sequence of the 
structural region and/or regulatory region of said gene 
or DNA sequence of interest, (3) design a suitable zinc 
finger polypeptide binding to said unique DNA sequence 
(one or more finger motifs, optimal sequence for each 
one, screening and selection, etc...)/ ( 4 ) causing said 
zinc finger polypeptide to be present in the target cell 
and (5) find out whether the binding produces the ex- 
pected result (alteration of gene expression, inhibition 
of cell division, etc.). The IPEA considers that in 
particular steps (2) and (3) require a further and im- 
portant (inventive) contribution of the skilled person, 
which is not disclosed in the general and broad wording 
of said claims. 

In this respect, the subject matter of claims 37-39 and 

41 is also seen as worded in the same terms (result to 
be achieved, "desired effect"). The Applicant can not be 
entitled to protect all possible products obtained by a 
claimed method as long as said products "per se" are not 
clearly and unambiguously characterized. Claims 40 and 

42 only disclose the DNA sequences used for screening 
and selecting the claimed products, however, said prod- 
ucts have not been clearly and unambiguously disclosed. 
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Claims 

1. A library of DNA seouences, each sequence encoding a zinc finger polypeptide lor 
displav on a viral particle, the zinc finder polypeptide comprising at least three zinc 
finders, with one zinc finger having partially randomised allocation of amino acids being 
positioned between two or more zinc fingers having defined amino acid sequence, the 
partially randomised zinc finger having random allocation of amino acids at positions -1, 
+ 2, 4-3 and 4-6 and at least one of positions 4- L H-5 or 4-8, position -hi being the first 
amino acid in the a-heiix of the zinc linger. 

2. A library according to claim 1, wherein the partially randomised zinc finger has 
random allocation of amino acids at each of positions +1, +5 and 4-8. 

3. A librarv according to claim 1 or 2. wherein the encoded partially randomised zinc 
finger comprises the zinc finger of the Zif 268 polypeptide. 

4. A library according to any one of claims 1, 2 or 3. in a form suitable for cloning as 
a fusion with the minor coat protein of bacteriophage fd. 

5. A method of designing a zinc finger polypeptide for binding to a particular target 
DNA sequence, comprising the steps of: 

screening against at least a portion of the target DNA sequence a plurality of zinc finger 
polypeptides having a partially randomised zinc finger positioned between two or more 
zinc fingers having defined amino acid sequence, the portion of the target DNA sequence 
being sufficient to allow binding of some of the zinc finger polypeptides, the plurality of 
zinc finger polypeptides being encoded by a library in accordance with any one of claims 
1-4; and 

selecting those nucleic acid sequences encoding randomised zinc fingers which bind to the 
target DNA sequence. 



6. A method according to claim 5, wherein two or more rounds of screening are 
performed. 

7. A method of designing a zinc finger polypeptide for binding to a particular target 
DNA sequence, comprising the steps of: 

comparing the binding to one or more DNA triplets of each of a plurality of zinc finger 
Dolvpeotides having a partiallv randomized zinc finder positioned between two or more 
zinc fingers having defined amino acid sequence, the zinc finger polypeptides being 
encoded by a library in accordance with any one of claims 1-4; and 

selecting those nucleic acid sequences encoding randomized zinc fingers exhibiting 
preferred binding characteristics. 

8. A method according to claim 7. comprising a preceding screening step according to 
claim 5 or 6. 

9. A method of designing a zinc finger polypeptide for binding to a particular target 
DNA. sequence, the method comprising the steps of:- 

screening nucleic acid s'eauences encoding randomized zinc finsers havina desired binning 
affinitv bv a method according to claim 5 or 6: 

selecting certain of the screened randomized zinc fingers for analysis of preferred binding 
characteristics by the method of claim 7; 

and combining those sequences encoding desired zinc fingers to form a sequence encoding 
a sinsle zinc finder oolvoeotide having the desired binding specificity. 

10. A method of designing a zinc finger polypeptide for binding to a particular DNA 
target sequence, wherein a plurality of sequences encoding individual zinc fingers selected 
by the method of claim 5 and claim 7 are randomly combined in the appropriate order to 



encode a plurality of zinc finger polypeptides, the zinc finger polypeptides being screened 
against the target sequence, that combination of zinc finger sequences encoding a zinc 
finger polypeptide having optimal binding characteristics being selected for use. 

11. A DNA library consisting of 64 sequences, each sequence comprising a different one 
of the 64 possible permutations of a DNA triplet, the library being arranged in twelve sub- 
libraries, wherein for any one sub-library one base in the triplet is defined and the other 
two bases are randomised, the sequences being in a form suitable for use in the selection 
method of claim 7 or 8. 

12. A library according to claim 11. wherein the sequences are associated, or are capable 
of being associated, with separation means. 

13. A library according to claim 12, wherein the separation means is selected from one 
of the following: microtitre plate; magnetic or non-magnetic beads or particles capable of 
sedimentation: and an affinity chromatography column. 

14. A library according to anyone of claims II, 12 or 13 wherein the sequences are 
biotinylated. 

15. A kit for making a zinc finger polypeptide for binding to a nucleic acid sequence of 
interest, comprising: a library of DNA sequences encoding zinc finger of known binding 
characterstics in a form suitable for cloning into a vector; a vector molecule suitable for 
accepting one or more sequences from the library: and instructions for use. 

16. A kit according to claim 15, wherein the vector is capable of directing the expression 
of the cloned sequences as a single zinc finger polypeptide. 

17. A kit according to claim 15 er-1-6, wherein the vector is capable of directing the 
expression of the cloned sequences as a single zinc finger polypeptide displayed on the 
surface of a viral particle. 
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18. A kit for making a zinc finger polypeptide for binding to a nucleic acid sequence of 
interest, comprising: a librarv of DNA sequences, each encoding a zinc finger in a form 
suitable for screening according, to the method of claim 5 or 6, and/or selecting according 
to the method of claim 7 or 8: and instructions for use. 

19. A kit according to claim 18, wherein the library of DNA sequences is in accordance 
with anv one of claims 1 to 4. 

20. A kit according to claim 18 or 19, further comprising a library according to any one 
of claims 1 1 to 14. 

21. A kit according to any one of claims 18, 19 or 20 further comprising appropriate 
buffer solutions and/or reagents for detection of bound zinc fingers. 

22. A kit according to -»H-y one of claims 18 to 21 , further comprising a vector suitable 
for accepting one or more sequences selected from the library of DNA sequences encoding 
zinc fingers. 

23. A method of altering the expression of a gene of interest in a target cell, comprising: 
determining (if necessary) at least part of the DNA sequence of the structural region 
and/or a regulatory region of the gene of interest; designing a zinc finger polypeptide to 
bind to the DNA of determined sequence, and causing said zinc finger polypeptide to be 
present in the target cell. 

24. A method according to claim 23, wherein the zinc finger polypeptide is designed in 
accordance with the method of anv one of claims 5-10. 

25. A method according to claim 23 or 24, wherein the zinc finger polypeptide comprises 
one or more further functional domains. 

26. A method according to anv one-of claims 23, 24 or-25, wherein the zinc finger 
polypeptide comprises a nuclear localisation signal so as to deliver the zinc finger 
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polypeptide to the nucleus of the target cell. 

27. A method according to any one of claims 2-3 to 26. wherein the zinc finger 
polypeptide comprises the nuclear localisation signal from the large T antigen of SV40. 

28. A method according to any one of claims 23 to 27, wherein the zinc finger 
polypeptide is caused to be present in the target cell by delivery into the cell of DNA 
directing the intracellular expression of the polypeptide. 

29. A method of inhibiting cell division by altering the expression of a gene in 
accordance with the method of any one of claims 23 to 28. wherein the gene is one 
involved in regulating cell division. 

30. A method of treating cancer, comprising delivering to a patient, or causing to be 
present therein, a zinc finger polypeptide which inhibits the expression of a gene enabling 
the cancer cells to divide. 

31. A method of modifying a nucleic acid sequence of interest present in a sample 
mixture by binding thereto a zinc finger polypeptide, comprising contacting the sample 
mixture with a zinc finger polypeptide having affinity for at least a portion of the sequence 
of interest, so as to allow the zinc finger polypeptide to bind specifically to the sequence 
of interest. 

32. A method according to claim 31, wherein the zinc finger polypeptide is designed in 
accordance with the method of anv one of claims 5 to 10. 

33. A method according to ciaim 31 or 32. further comprising the step of separating the 
zinc finger polypeptide (and nucleic acid sequences specifically bound thereto) from the 
rest of the sample. 

34. A method according to anv one of claims 31. 32 or~33 s wherein the zinc finger 
polypeptide is bound to a solid phase support. 
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35. A method according to any one of claims 31 -to 34. wherein the presence of the zinc 
finger polypeptide bound to the sequence of interest is detected by the addition of one or 
more detection reagents. 

36. A method according to any one of claims 31 to 35. wherein the DNA sequence of 
interest is present in an acrylamide or agarose gel matrix, or is present on the surface of 
a membrane. 

37. A zinc finger polypeptide capable of inhibiting the expression of a disease-associated 
gene, the zinc finger polypeptide being not naturally-occurring and is specifically 
designed, by the method of any one of claims 5-10. to inhibit the expression of the 
disease-associated gene. 

38. A zinc finger polypeptide according to claim 37, capable of inhibiting the expression 
of an oncogene. 

39. A zinc finger polypeptide according to claim 37 or 38, capable of inhibiting the 
expression of a BCR-ABL fusion oncogene. 

40. A zinc finger polypeptide according to any one of claims 37 T 38 or 39. designed to 
bind to the DNA sequence GCAGAAGCC. 

41. A zinc finger polypeptide according to claim 37 or 38, capable of inhibiting the 
expression of a ras oncogene. 

42. A zinc finger polypeptide according to claim '41. designed to bind to the DNA 
sequence GACGGCGCC. 
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I. Basis of the report 



1. This report has been drawn up on the basis of (Replacement sheets which have been furnished to the receiving 
Office in response to an invitation under Article 14 are referred to in this report as "originally filed" and are 
not annexed to the report since they do not contain amendments.): 



[ ] the international application as originally filed. 



[x] the description, pages 1-57, 

pages 

pages 

pages 



[x] the claims, Nos. 

Nos. 
Nos. 



Nos. 1-42. 
Nos. 



., as originally filed, 
., filed with the demand, 
filed with the letter of 
filed with the letter of 



., as originally filed, 

as amended under Article 19, 
_, filed with the demand, 
_, filed with the letter of 25/09/96, 
., filed with the letter of , 



[x] the drawings, sheets/fig 1/17 - 17/17, 

sheets /fig _ 

sheets/fig 

sheets/fig 



as originally filed, 
_, filed with the demand, 
., filed with the letter of 

filed with the letter of 



2. 



The amendments have resulted in the cancellation of: 

[ ] the description, pages 

[ ] the claims, Nos. 

[ ] the drawings, sheets/fig 



3. [ ] This report has been established as if (some of) the amendments had not been made, since they. have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

4. Additional observations, if necessary: 

This international preliminary examination report (IPER) 
has been done considering the priority date 29.08.94 as 
a valid date. If it was not so the documents (a) Choo, 
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Y. et al., Proc. Natl, Acad- Sci. USA 1994, Vol. 91(23), 
pages 11163-11167, (b) Choo, Y. et al . , Proc. Natl. 
Acad. Sci. USA 1994, Vol. 91(23), pages 11168-11172, (c) 
Choo, Y. et al., Nature 1994, Vol. 372 (6507), pages 
642-645, (d) Wu, H. et al . , Proc . Natl. Acad. Sci. USA 
1995, Vol. 92(2), pages 344-348, (e) Klug, A. et al., 
FASEB J. 1995, Vol. 9(8), pages 597-604 and (f) Choo, Y. 
et al., Curr. Opinion Biotech. 1995, Vol. 6(4), pages 
431-436 would become relevant. 
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V. Reasoned stateient under Article 35(2) with regard to novelty, inventive step and industrial applicability; 
citations and explanations supporting such stateient 



1. STATEMENT 



Novelty (N) 



Claims 1-22, 25-29, 34, 37-42 YES 

Claims 23-24, 31-33, 35-36 NO 



Inventive Step (IS) 



Claims 40, 4 2 

Claims 1-29, 31-39, 41 



YES 
NO 



Industrial Applicability (IA) 



Claims 1-29, 31-42 

Claims 3 0 (see paragraph (e) ) 



YES 
NO 



2. CITATIONS AND EXPLANATIONS 



The present application discloses libraries of DNA se- 
quences encoding zinc finger binding motifs for display 
on a viral particle (phage display library), together 
with methods for designing zinc finger polypeptides 
binding to a particular target DNA sequence and kits for 
making said zing finger polypeptides. The application 
also claims said zinc finger polypeptides and their use 
for various in vitro (modifying a nucleic acid sequence 
of interest present in a sample mixture) and in vivo (a 
method of altering expression of a gene and a method of 
treating cancer) applications. A DNA library comprising 
specific permutations of three DNA bases is also explic- 
itly claimed. 



(a) claims related to a library of DNA sequences encod- 
ing zinc binding motifs (claims 1 to 4). 

Document A.C. Jamieson et al . , Biochemistry 1994, Vol. 
33, pages 5689-5695 (Dl) discloses the use of random 
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mutagenesis and phage display to alter the DNA-binding 
specificity of the first domain of the three Zif268 fin- 
ger domains. The phagemid library was constructed by 
randomizing finger 1 at four positions, namely -1, + 2, 
+3 and +6 on the recognition a-helix. Dl differs from 
the subject matter of independent claim 1 in that said 
claim randomization (1) occurs in the second finger do- 
main and (2) it has at least one additional position 
(+1, +5 or +8). Thus, the subject matter of this claim 
and dependent ones is considered to fulfil the require- 
ments of Article 3 3 (2) PCT. 

The general teachings of Dl have been only exemplified 
with finger 1. However, Dl also refers to Zif268 finger 
2 and to the site-directed mutagenesis of the Krox-20 
and Spl middle fingers (at positions -1, +2, +3 and +6), 
as well as the advantages of using the disclosed phage 
display libraries for these studies (page 5694, last 
paragraph, right column). Document J . Nardelli et al., 
Nucleic Acid Research 1992, Vol. 20, pages 4137-4144 
(D2) discloses this site-directed mutagenesis of the 
Krox-20 middle finger. This particular middle finger is 
said to be chosen because it is considered to be essen- 
tial for high affinity DNA-binding and specific recogni- 
tion (see page 4139). According to document G.H. Jacobs, 
EMBO J. 1992, Vol. 11, pages 4507-4517 (D3) cnly posi- 
tions +4 and +7 were known to be strongly conserved, be- 
ing necessary for the structure fold of the zinc finger, 
whereas the positions used for mutation, namely -1, +2, 
+3 and +6, were the DNA base contact positions or DNA 
base recognition positions. Positions +1, +5, +8 and +9 
were known to be not conserved and to be neighbours of 
said recognition positions and thus, of possible inter- 
est for mutation and/or randomization. In fact, document 
H.J. Thiesen and C. Bach, FEBS 1991, Vol. 283, pages 
23-26 (D4), discloses the replacement of the entire 
a-helix of Spl finger 2 with the analogous sequence from 
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the protein Kox-29, which differs in positions -1, +2, 
+3 , +5 and +6 . 

Thus, in view of the general teachings of Dl and the 
combined disclosure of the known prior art and in par- 
ticular of D2-D4, the subject matter of claims 1-4 does 
not seem to fulfil the requirements of Article 33 (3) 
PCT. 



(b) claims related to methods for designing a zinc fin- 
ger polypeptide for binding to a particular target DNA 
sequence (claims 5 to 10). 

The subject matter of said claims refers to the screen- 
ing and/or selection of a plurality of general zinc fin- 
ger binding motifs being encoded by a library in accord- 
ance with claims 1 to 4 (claims 5-8), as well as the 
combination of the screened and/or selected zinc finger 
binding domains so as to form a single zinc finger 
polypeptide having the desired binding specificity 
(claims 9-10). As already pointed out, Dl discloses a 
method of designing a zinc finger polypeptide (Zif268) 
for binding to a particular target DNA comprising the 
screening of a plurality of zinc binding motifs (finger 
1) against a target DNA sequence (affinity screening and 
selection with comparison of relative binding af- 
finities), wherein said target DNA sequence presents an 
altered DNA triplet. The teachings of Dl are seen as 
general and in combination with the disclosures of 
D2-D4, the IPEA considers that the skilled person would 
achieve the subject matter of claims 5-8 without any 
further inventive contribution. 

Document J.R. Desjarlais and J.M. Berg, Proc. Natl. 
Acad. Sci. USA 1993, Vol. 90, pages 2256-2260 (D5) dis- 
closes the design of three zinc finger polypeptides with 
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different DNA binding specificities from three finger 
domains with different predicted preferred subsites. D5 
concludes that the design approach of combining a zinc 
finger consensus sequence framework with different 
specificity determining regions can be successfully used 
once the specificity of said determining regions has 
been previously characterized. Thus, the skilled person 
could easily have used the method disclosed in Dl for 
characterizing said specificity and then in agreement 
with the teachings of D5 achieve the subject matter of 
claims 9 and 10 . 

Thus, claims 5 to 10 are considered to fulfil the re- 
quirements of Article 33 (2) PCT but to be not allowable 
under Article 3 3 (3) PCT. 



(c) claims related to a DNA library comprising specific 
permutations of three DNA bases (claims 11-14). 

Dl refers to studies on the affinity and specificity for 
different selected zinc fingers using a partial library 
of DNA binding sites (affinity matrix with biotinylated 
DNA and Kd determination). Dl discloses the construction 
of a partial Zif268 finger 1 binding site library by 
substitution in a suitable oligonucleotide of GCG with 
GNG,, GCN, or GTN , wherein N represents a single base 
substitution for each oligonucleotide. D2, referring to 
both the Krox-20/DNA and the Zif268/DNA complexes, ac- 
knowledges that finger 2 makes specific contacts with 
only the three-base pair subsite central to the binding 
site and in order to evaluate the relative affinities of 
the wild-type and the mutated molecules, it refers to a 
panel including all possible single mutations in the 
central triplet from the starting sequence (GGG) (64 se- 
quences) efficiently recognized by finger 2 (see pages 
4139-4140). Thus, even if there was no explicit indica- 
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tion of a DNA library consisting of 64 sequences, each 
sequence comprising a different one of the 64 possible 
permutations of a DNA triplet, arranged in 12 specific 
sub-libraries, the IPEA considers that it would not have 
required any further inventive skill to achieve such a 
permutation library in view of these disclosures and the 
general known prior art. 

Thus, the subject matter of claims 11-14 is considered 
to be not allowable under Article 3 3 (3) PCT. 



(d) claims related to a kit for making a zinc finger 
polypeptide for binding a nucleic acid sequence (claims 
15-22). 

There is no reference in the prior art to any kit for 
making a zinc finger polypeptide. However, Dl discloses 
the construction of the Zif268 phagemid library and a 
similar library construction is also disclosed in 
document E.J. Rebar and CO. Pabo, Science 1994, Vol. 
263, pages 671-673 (D6) . In both documents the elements 
used for said construction are the same elements than 
the ones characterizing the claimed subject matter. Dl 
refers to studies on the affinity and specificity for 
different selected zinc fingers using a partial library 
of DNA binding sites (affinity matrix and Kd determina- 
tion) . The design of a complete DNA library for screen- 
ing of the zinc finger polypeptides and its use in the 
claimed kit ( claim 20 ) does not seem to require any fur- 
ther inventiveness from the skilled person. 

Thus, the IPEA considers that the subject matter of 
claims 15-22 could have been achieved by the skilled 
person without any further inventive contribution (Ar- 
ticle 33 (3) PCT) . 
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as oncogenes). 

The invention therefore provides a zinc finger polypeptide capable of inhibiting the expression of a 
disease-associated gene. Typically the zinc finger polypeptide will not be a naturally-occurring 
polypeptide but will be specifically designed to inhibit the expression of the disease-associated gene. 
Conveniently the polypeptide will be designed by one or both of the methods of the invention 
defined above. Advantageously the disease-associated gene will be an oncogene, typically the 
BCR-ABL fusion oncogene or a ras oncogene. In a particular embodiment the invention provides a 
zinc finger polypeptide designed to bind to the DNA sequence GCAGAAGCC and capable of 
inihibting the expression of the BCR-ABL fusion oncogene. 

In yet another aspect the invention provides a method of modifying a nucleic acid sequence of 
interest present in a sample mixture by binding thereto a zinc finger polypeptide, comprising 
contacting the sample mixture with a zinc finger polypeptide having affinity for at least a portion of 
the sequence of interest, so as to allow the zinc finger polypeptide to bind specifically to the 
sequence of interest. 

The term "modifying" as used herein is intended to mean that the sequence is considered modified 
simply by the binding of the zinc finger polypeptide. It is not intended to suggest that the sequence 
of nucleotides is changed, although such changes (and others) could ensue following binding of the 
zinc finger polypeptide to the nucleic acid of interest. Conveniently the nucleic acid sequence is 
DNA. 

Modification of the nucleic acid of interest (in the sense of binding thereto by a zinc finger 
polypeptide) could be detected in any of a number of methods (e.g. gel mobility shift assays, use of 
labelled zinc finger polypeptides - labels could include radioactive, fluorescent, enzyme or 
biotin/streptavidin labels). 

Modification of the nucleic acid sequence of interest (and detection thereof) may be all that is 
required (e.g. in diagnosis of disease). Desirably however, further processing of the sample is 
performed. Conveniently the zinc finger polypeptide (and nucleic acid 
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However, C in the middle position most frequently selects Thr (e.g. Table li), Val or Leu (e.g. 
Table lo) at +3. Similarly, T in the middle position most often selects Ser (e.g. Table li), Ala or 
Val (e g Table lp) at +3. The aliphatic amino acids are unable to make hydrogen bonds but Ala 
probably has a hydrophobic interaction with the methyl group of T, whereas a longer side chain 
such as Leu can exclude T and pack against the ring of C. When T is at the 5' end of a triplet, Ser 
and Thr are selected at +6 (as is occasionally the case for G at the 5' end). Thymine at the 3' end 
of a triplet selects a variety of polar amino acids at -1 (e.g. Table Id), and occasionally returns 
fingers with Ser at + 2 (e.g. Table la) which could make a contact as seen in the tramtrack crystal 
structure (Fairall etaL, 1993). 

Limitations of phage display. From Table 1 it can be seen that a consensus or bias usually occurs 
in two of the three primary positions (-1, +3 and +6) for any family of equivalent fingers, 
suggesting that in many cases phage selection is by virtue of only two base contacts per finger, as .s 
observed in the Zif268 crystal structure (Pavletich & Pabo 1991). Accordingly, identical finger 
sequences are often returned by DNA sequences differing by one base in the central triplet. One 
reason for this is that the phage display selection, being essentially purification by affinity, can yield 
zinc fingers which bind equally tightly to a number of DNA triplets and so are unable to 
discriminate. Secondly, since complex formation is governed by the law of mass action, affinity 
selection can favour those clones whose representation in the library is greatest even though their 
true affinity for DNA is less than that of other clones less abundant in the library. Phage display 
selection by affinity is therefore of limited value in distinguishing between permissive and specific 
interactions beyond those base contacts necessary to stabilise the complex. Thus in the absence of 
competition from fingers which are able to bind specifically to a given DNA, the tightest 
non-specific complexes will be selected from the phage library. Consequently, results obtained by 
phage display selection from a library must be confirmed by specificity assays, particularly when 
that library is of limited size. 

Conclusion. The amino acid sequence biases observed within a family of functionally equivalent 
zinc fingers indicate that, of the a-helical positions randomised in this study, only three primary (-1, 
+3 and +6) and one auxiliary (+2) positions are involved in 
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generated by inserting the in-frame fusion between the activation domain of herpes simplex virus 
VP 16 (Fields 1993) and the Zn finger peptide in the pEF-BOS vector (Mizushima & Shigezaku 
1990 Nucl. Acids Res. 18, 5322). C3H10T1/2 cells were transiently co-transfected with 10 mg of 
reporter plasmid and lOmg of expression vector. RSVL (de Wet et al. y 1987 Mol. Cell Biol. 7, 
725-737), which contains the Rous sarcoma virus long terminal repeat linked to luciferase, was 
used as an internal control to normalise for differences in transfection efficiency. Cells were 
transfected by the calcium phosphate precipitation method and CAT assays performed as described 
(Sanchez-Garcia et aL, 1993 EMBO J. 12, 4243-4250). Plasmid pGSEC, which has five consensus 
17-mer GAL4-binding sites upstream from the minimal promoter of the adenovirus Elb TATA box, 
and pMlVP16 vector, which encodes an in-frame fusion between the DNA-binding domain of 
GAL4 and the activation domain of herpes simplex virus VP16, were used as a positive control 
(Sadowski etaL, 1992 Gene 118, 137-141 ). >tTHw4uuMlib au ill i n riymirtT 

•^^Effifi^S^tgS^ 1 ^ C3H10T1/2 cells were transiently cotransfected with a CAT reporter 
plasmid and an anti-BCR-ABL/VP16 expression vector (pZNIA). The top panel of the figure 
* %&m> Hie lesulls of thm UjiLrilramatoflraphy of c a mplu from di fferent liai^fauujuytfi which tliL r ~ 
fold induction of CAT activity relative to a aamplo whore reporter alon e waa tramfceted (panol 1) ia ■ 
plott e d on a hi s togram bolo*! » 

A specific (thirty-fold) increase in CAT activity was observed in cells cotransfected with reporter 
plasmid bearing copies of the pl90 BaM5L cDNA target site, compared to a barely detectable 
increase in cells cotransfected with reporter plasmid bearing copies of either the BCR or c-ABL 
semihomologous sequences, indicating in vivo binding. TM [ UUimkii conotrucl s ufltd m diffcifcnt- 

The selective stimulation of transcription indicates convincingly that highly site-specific 
DNA-binding can occur in vivo. However, while transient transfections assay binding to plasmid 
DNA, the true target site for this and most other DNA-binding proteins is in genomic DNA. This 
might well present significant problems, not least since this DNA is physically separated from the 
cytosol by the nuclear membrane, but also since it may 
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be packaged within chromatin. 

To study whether genomic targeting is possible, a construct was made in which the anti-BCR-ABL 
peptide was flanked at the N-terminus with the nuclear localisation signal from the large T anngen 
of SV40 virus (Kalderon et al, 1984 Cell 499-509), and at the C-terminus with an 11 ammo acd c- 
myC epitope tag recognisable by the 9E10 antibody (Evan et al, 1985 Mol. Cell. Biol 5, 
3610-3616) This construct was used to transiently transfect the Independent murine cell hne 
Ba/F3 (Palacios & Steinmetz 1985 Cell 41, 727-734), or alternatively Ba/F3 +P 190 and 
Ba/F3 +P 2l0 cell lines previously made IL-3-inde P endent by integrated plasmid constructs 
expressing either pWO* 3 "* or P 210 BM , respectively. Staining of the cells with the 9E10 
antibody followed by a secondary fluorescent conjugate showed efficient nuclear locahsatton tn 
those cells transfected with the anti-BCR-ABL peptide. 

The experimental details were as follows: the anti-BCR-ABL expression vector was generated in 
the pEF-BOS vector (Mizushima & Shigezaku 1990), including an 11 amino acid c-myc epitope tag 
(EQ KLISEEDL^a;«oxy-terminal end, recognizably the^ElO antibody (Evan « al, 
P 1985) and the nuclear localization signal PKKKRKV* of the large T antigen of SV40 vtrus 
1 (Kalderon et al, 1984) at the ammo-terminal end. Three glycine residues were introduced 
downstream of the nuclear localization signal as a spacer, to ensure exposure of the nuclear leader 
from the folded molecule. Ba/F3 cells were transfected with 25 mg of the anti-BCR-ABL 
expression construct tagged with the 9E10 c-myc epitope as described (Sanchez-Garcia & Rabb.tts 
l994 Proc Natl. Acad. Sci. U.S.A. in press) and protein production analyzed 48 h later by 
inununofluorescence-labelling as follows. Cells were fixed in 4% (w/v) paraformaldehyde for 15 
min washed in phosphate-buffered saline (PBS), and permeabilized in methanol for 2 mm. After 
blocking in 10% fetal calf serum in PBS for 30 min, the mouse 9E10 antibody was added. After a 
30 min incubation at room temperature a fluorescein isothiocyanate (FITQ-conjugated goat ann- 
mouse IgG (SIGMA) was added and incubated for a further 30 min. Fluorescent cells were 

. . „ , m o„n;f,™ri 0 n 200XV ^tej coulto arrT hn wi* ***- 
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rfft^pBO and Ba/F3+p210 cells transiently transfected 



s Ah the anti-bcr-abl expression vector and stained with the 9E10 fSTjS^^ , 

'^gfigSSS^SE 1 localisation of the anti-BCR-ABL peptide ^unulu D.T. ^ 
Edition, transfected Ba/F3 +P 190 cells show chromatin condensation and nuclear fragmen^n 
int0 small apoptot, bodies»^ but not either untransfected Ba/F3 +P 190 cells liK 
or transfected Ba/F3+p210 cells 



The efficiency of transient transfection, measured a, the proper of in—uorescen. cells ,n 
the pop-on. was ,5-20%. When ,L-3 is withdrawn from .issue cuiture, a corresponding 
proportion o, Ba,F3 + pl*> ceUs are found to have reverted to factor dependence an dte, -* 
Ba,F3 + p210 ce„s are unaffected. The expert,, detaiis were as follows: cel, t.M 
Ba/F3 +P 190 and Ba/F3 +P 2i0 were maintained in Duibecco's modified Eagle's medium (DMEM) 

t« th* ra^p of Ba/F3 cell line 10% 
supplemented with 10% fetal bovine serum. In the case 

. i a a oc a emirre nf 1L-3 After the transfection with the 
WEHI-3B-conditioned medium was included as a source ot it- 3. 

anti-BCR-ABL expression vector, cells (5x,0'/ml) were washed twice in serum-free medtum and 
cultured in DMEM medium with 10% fetal bovine serum without W EHI-3B-condi.ioned medtum 
Percentage viability was determined by trvpan blue exclusion. Dam are expressed as means of 
triplicate cultures. The results are shown in graphical form in Figure 

t^unoftuorescence microcopy of transfected Ba/F3 +P 190 cells in the absence of !L-3 shows 
chromatin condensation and nuclear fragmentation into smail .peptone bodies, while the nude, of 
Ba/F3 +P 2.0 ceils remain intact Northern blots of total cytoplasmic RNA from 

Ba,F3 +P l90 ceUs transiently transfected with the anti-BCR-ABL peptide revealed reduced levels of 
ol «f°»* mRNA relative to untransfected cells. By contrast, similarly transfected Ba/F3+p210 
e„s showed no decrease in the levels of p210»— mRNA (Figure 12). The blots were 
performed as follows: 10 mg of tota! cytoplasmic RNA, from the cells indicated, was glyoxylate 
„d fractionated in L« agarose gels in iC^M NaPO. buffer. pH 7.0. After electrophc *esis the^ 
_ was biotted o„,o«N (Amersham), UV-cross linxed and hybrid to an P-labelled c-^ 

y(i , M . Qt 7n °r Loading was monitored by reprobing the filters 

X probe. Autoradiography was for 14h at -70 C. Loading 

with a mouse b-actin cDNA. 
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(e) claims related to a method for altering the expres- 
sion of gene (claims 25-28), a method of inhibiting cell 
division (claim 29) and a method of treating cancer 
(claim 30) . 

The function and importance of zinc finger polypeptides 
(TFIIIA, Zif268, Spl, Krox-20) in the regulation of dif- 
ferent gene activities was already well known in the 
prior art. D6 explicitly refers to the interest for ob- 
taining zinc finger polypeptides recognizing desired 
target sites on double-strand DNA and their potential 
use for diagnosis and therapy. Dl also refers to the in- 
terest of designing general DNA-binding molecules, and 
in particular zinc finger polypeptides with altered 
DNA-binding specificities, for controlling gene expres- 
sion. Thus, the general subject matter of r l flims 33-24 
is considered to be anticipated by said prior art (Ar- 
ticles 33 (2) and (3) PCT). 

In view of this prior art and the general known prior 
art relating to different methods for delivering pro- 
teins and polypeptides to the cell nucleus of target 
cells the IPEA considers that the specific subject mat- 
ter of 25-29 does not fulfil the requirements of 
Article 33 (3) PCT. 

The attention of the Applicant is drawn to the subject 
matter of siaiaJfl directed to a method of treatment. 
There is no unified criteria in the PCT for the assess- 
ment whether said methods are industrially applicable or 
not. The patentability can also be dependent upon the 
formulation of the claims. The EPO, for example, does 
not recognize as industrially applicable the subject 
matter of claims to the use of a compound in medical 
treatment, but will allow, however, claims to a known 
compound for first use in medical treatment and the use 
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of such a compound for the manufacture of a medicament 
for a new medical treatment. 



(f) claims related to a method for modifying a nucleic 
acid sequence of interest (claims 31-36). 

Dl discloses a method for determining the relative bind- 
ing affinities of different zinc finger polypeptides for 
different nucleic acid sequences (oligonucleotides) in a 
specific sample mixture and the further separation of 
the complexed polypeptide-DNA from free DNA. In view of 
the arguments given in paragraph (b) above, the specific 
method used for obtaining said zinc finger polypeptides 
does not confer any particular technical feature to said 
products (a product is not rendered novel merely by the 
fact that it is produced or designed by means of a new 
process). Thus, Dl is considered to anticipate the broad 
subject matter of claims 31-33 and 35-36 r which does not 
fulfil the requirements of Articles 33 (2) and (3) PCT. 
In view of the known prior art in the general field of 
diagnosis and biochemical analysis, the subject matter 
of claim 34 can not be seen as implying any inventive 
contribution (Article 33 (3) PCT. 

(g) claims related to zinc finger polypeptides charac- 
terized by functional or structural features (claims 
37-42) . 

In view of the cited general prior art, in particular in 
paragraph (e) above, the IPEA considers that it would 
have been obvious for the skilled person to contemplate 
the use of the designed zinc finger polypeptides (the 
fact that these polypeptides are produced or designed by 
a specific method can not confer any novelty or inven- 
tiveness to said products or their use as long as this 
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method does not confer any novel or inventive technical 
feature to said products) for altering the expression of 
disease-associated genes and in particular cancer. Thus, 
the general subject matter of clfnmp 37-39 Mlfl 4 J . does 
not fulfil the requirements of Article 33 (3) PCT. 

There is no suggestion or indication in the cited prior 
art that could have lead the skilled person to achieve 
the specific subject matter of rlMmft 40 and 42 which is 
considered to be novel and inventive (Articles 33 (2) 
and (3) PCT). 
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VIII. Certain observations on the international application 



The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 



1) Claim 7 does not clearly define the DNA triplets used 
for comparing the binding characteristics of each of a 
plurality of zinc finger polypeptides. These DNA tri- 
plets are not related to any particular target DNA se- 
quence (at least one triplet represented in said target 
DNA sequence at the appropriate position). The wording 
"preferable binding characteristics" is also ambiguous 

* 

unless clearly referred to the comparison of the binding 
specificity between the "target DNA triplet" with 
"non-target DNA triplets" (page 7 of the description). 

2) Claims 9 and 10 refer to a single zinc finger 
polypeptide obtained by combination of a plurality of 
sequences encoding selected zinc fingers. However, there 
is no disclosure of what is meant by said general combi- 
nation. In the description reference is made to a 
"naturally occurring zinc finger binding polypeptide 
linkers", which were already known to be very important 
(composition, length, etc..) for the structure of said 
polypeptides (see Y. Choo and A. Klug, Nucleic Acid Re- 
search 1993, Vol. 21, pages 3341-3346). 

3) Claims 15-18 and 21-22 refer to a library of DNA se- 
quences encoding general zinc finger binding motifs and 
not the specific zinc finger binding motifs encoded by 
the phage display libraries of claims 1-4 . Thus, they 
embrace subject matter not disclosed in the application 
(plurality of motifs produced by specific site-directed 
mutagenesis) or even explicitly excluded from the 
claimed subject matter (randomization at positions dif- 
ferent from the ones indicated in £lsins_i=A) • 
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4) The subject matter of claim 15 is also seen as am- 
biguous. Said claim is said to comprise a library of DNA 
sequences encoding different zinc finger binding motifs 
of known binding characteristics. However, it is not 
clear how the skilled person could known the binding 
characteristics of a complete DNA library without 
screening and selecting those sequences encoding the 
specific zinc motifs binding to the target DNA or the 
nucleic acid sequence of interest. 

5) The wording of claim 21 refers to "bound zinc finger 
motifs". It is not clear whether it refers to the bind- 
ing of zinc finger motifs to a solid support ( claim 34 ) 
or to the specific binding of said zinc finger motifs 
with the target DNA sequences. 

6) In agreement with the objection raised in paragraph 

( 3 ) , the reference in maims 23-31 and 33-35 to general 
zinc finger binding motifs and not to the specific zinc 
finger binding motifs encoded by the phage display li- 
braries of claims 1-4 is considered to be not allowable 

7) According to the requirements of Article 6 PCT in 
combination with Rule 6.3 PCT the subject matter for 
which protection is sought shall be defined in terms of 
technical features . Thus, general and broad claims 
drafted in terms of the result to be achieved but with- 
out disclosing any specific technical feature for 
achieving said result can not be seen as fulfilling the 
above indicated requirements. A DNA sequence, a gene, a 
protein and/or polypeptide, being all chemical products 
have to be clearly and unambiguously defined either by 
their formula, i.e. nucleotide and/or amino acid se- 
quences, or else by other specific structural character 
istic. 

maims 23-36 are considered to be written in terms of 
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the result to be achieved but without disclosing any 



technical feature for achieving it. The skilled person 
has to (1) chose a gene or DNA sequence of interest in a 
target cell, (2) select a unique DNA sequence of the 
structural region and/or regulatory region of said gene 
or DNA sequence of interest, (3) design a suitable zinc 
finger polypeptide binding to said unique DNA sequence 
(one or more finger motifs, optimal sequence for each 
one, screening and selection, etc.), (4) causing said 
zinc finger polypeptide to be present in the target cell 
and (5) find out whether the binding produces the ex- 
pected result (alteration of gene expression, inhibition 
of cell division, etc.). The IPEA considers that in 
particular steps (2) and (3) require a further and im- 
portant (inventive) contribution of the skilled person, 
which is not disclosed in the general and broad wording 
of said claims. 

In this respect, the subject matter of claims 37-3? and 

41 is also seen as worded in the same terms (result to 
be achieved, "desired effect"). The Applicant can not be 
entitled to protect all possible products obtained by a 
claimed method as long as said products "per se" are not 
clearly and unambiguously characterized. Claims 4P and 

42 only disclose the DNA sequences used for screening 
and selecting the claimed products, however, said prod- 
ucts have not been clearly and unambiguously disclosed. 
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Claims 

1. A library of DNA sequences, each sequence encoding at least one zinc finger binding 
motif for display on a viral particle, the sequences coding for zinc finger binding motifs 
having random allocation of amino acids at positions -1, 4-2, +3, +6 and at least at one 
of positions 4-1, +5 and 4-8. 

2. A library of DNA sequences, each sequence encoding the zinc finger binding motif 
of at least a middle fmger of a zinc fmger binding polypeptide for display on a viral 
particle, the sequence coding for the binding motif having random allocation of amino 
acids at positions -1, -f-2, +3 and 4-6. 

3. A library of sequences according to claim 2, wherein the sequences coding for the 
binding motif have further random allocation of amino acids at one or more of positions 
4-1, 4-5 and +8. 

4. A library of sequences according to any one of claims 1, 2 or 3, wherein the 
sequences coding for the binding motif have random allocation of amino acids at positions 
4-1, 4-5 and 4-8. 

5. A library of sequences according to any one of the preceding claims, wherein the 
sequence encoded comprises a zinc fmger polypeptide comprising a plurality of zinc 
fmgers, adjacent fingers being joined by an intervening linker peptide. 

6. A library of sequences according to any one of the preceding claims, wherein the 
sequence encoded comprises a zinc fmger of the Zif 268 polypeptide. 

7. A library of sequences according to any one of the preceding claims, wherein the 
sequence encoded comprises a zinc fmger having random allocation of amino acids, 
positioned berween two or more. zinc fingers having a defmed amino acid sequence. 

8. A library of sequences according to any one of the preceding claims, in a form 
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suitable for cloning as a fusion with the minor coat protein of bacteriophage fd. 

9. A method of designing a zinc finger polypeptide for binding to a particular target DNA 
sequence, comprising screening each of a plurality of zinc finger binding motifs against 
at least an effective portion of the target DNA sequence, and selecting those motifs which 
bind to the target DNA sequence. 

10. A method according to claim 9, wherein two or more rounds of screening are 
performed. 

11. A method of designing a zinc fmger polypeptide for binding to a particular target 
DNA sequence, comprising comparing the binding of each of a plurality of zinc fmger 
binding motifs to one or more DNA triplets, and selecting those motifs exhibiting 
preferable binding characteristics. 

12. A method according to claim 11, further comprising an initial screening step 
according to claim 9 or 10. 

13. A method of designing a zinc finger polypeptide for binding to a target DNA 
sequence, comprising combining in a single zinc finger polypeptide a plurality of zinc 
fmger binding motifs, each of which has been screened by the method of claim 9 or 10, 
and/or selected bv the method of claim 11 or 12. 

14. A method according to claim 13, wherein the intervening linker peptide between 
adjacent zinc finger binding motifs is that present in a naturally occurring zinc fmger 
binding polypeptide, or is an artificial peptide sequence, or is an artificial non- amino acid 
linker. 

15. A zinc fmger polypeptide for binding to a target DNA sequence, designed according 
to the method of any one of claims 9 to 14. 



16. A DNA library consisting of 64 sequences, each sequence comprising a different one 
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of the 64 possible permutations of three DNA bases in a form suitable for use in the 
selection method of claim 11 or 12. 

17. A library according to claim 16, wherein the sequences are associated, or are capable 
of being associated, with separation means. 

18. A library according to claim 17, wherein the separation means is selected from one 
of the following: microtitre plate; magnetic or non-magnetic beads or panicles capable of 
sedimentation; and an affinity chromatography column. 

19. A library according to any one claims 16, 17 or 18, wherein the sequences are 
biotinylated. 

20. A library according to any one of claims 16 to 19, wherein the sequences are 
contained within 12 mini-libraries. 

21. A kit for making a zinc finger polypeptide for binding to a nucleic acid sequence of 
interest, comprising: a library of DNA sequences encoding zinc finger binding motifs of 
known binding characteristics in a form suitable for cloning into a vector; a vector 
molecule suitable for accepting one or more sequences from the library; and instructions 
for use. 

22. A kit according to claim 21, wherein the vector is capable of directing the expression 
of the cloned sequences as a single zinc finger polypeptide. 

23. A kit according to claim 21 or 22, wherein the vector is capable of directing the 
expression of the cloned sequences as a single zinc finger polypeptide displayed on the 
surface of a viral panicle. 

24. A kit for making a zinc finger polypeptide for binding to a nucleic acid sequence of 
interest, comprising: a library of DNA sequences, each encoding a zinc finger binding 
motif in a form suitable for screening according to the method of claim 9 or 10, and/or 
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selecting according to the method of claim 11 or 12; and instructions for use. 

25. A kit according to claim 24, wherein the library of DNA sequences is in accordance 
with any one of claims 1 to 8. 

26. A kit according to claim 24 or 25, further comprising a library according to any one 
claims 16 to 20. 

27. A kit according to any one claims 24, 25 or 26 further comprising appropriate buffer 
solutions and/or reagents for detection of bound zinc fmger motifs. 

28. A kit according to any one of claims 24 to 27, further comprising a vector suitable 
for accepting one or more sequences selected from the library of DNA sequences encoding 
zinc fmger binding motifs. 

29. A method of altering the expression of a gene of interest in a target cell, comprising: 
determining (if necessary) at least part of the DNA sequence of the structural region 
and/or a regulatory region of the gene of interest; designing a zinc fmger polypeptide to 
bind to the DNA of determined sequence, and causing said zinc finger polypeptide to be 
present in the target cell. 

30. A method according to claim 29, wherein the zinc fmger polypeptide is designed in 
accordance with any one of claims 9-14. 

31. A method according to claim 29 or 30, wherein the zinc fmger polypeptide comprises 
one or more further functional domains. 

32. A method according to any one of claims 29, 30 or 31, wherein the zinc fmger 
polypeptide comprises a nuclear localisation signal so as to deliver the zinc fmger 
polypeptide to the nucleus of the target cell. 



33. A method according to any one of claims 29 to 32, wherein the zinc fmger 
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polypeptide comprises the nuclear localisation signal from the large T antigen of SV40. 

34. A method according to anv one of claims 29 to 33, wherein the zinc flnser 
polypeptide is caused to be present in the target ceil by delivery into the cell of DNA 
directing the intracellular expression of the polypeptide. 

35. A method of inhibiting cell division by altering the expression of a gene in 
accordance with the method of any one of claims 29 to 34, wherein the gene is one 
involved in regulating cell division. 

36. A method of treating cancer, comprising delivering to a patient, or causing to be 
present therein, a zinc finger polypeptide which inhibits the expression of a gene enabling 
the cancer cells to divide. 

37. A method of modifying a nucleic acid sequence of interest present in a sample 
mixture by binding thereto a zinc finger polypeptide, comprising contacting the sample 
mixture with a zinc finger polypeptide having affinity for at least a portion of the sequence 
of interest, so as to allow the zinc finger polypeptide to bind specifically to the sequence 
of interest. 

38. A method according to claim 37, wherein the zinc finger polypeptide is designed in 
accordance with the method of any one of claims 9 to 14. 

39. A method according to claim 37 or 38, further comprising the step of separating the 
zinc finger polypeptide (and nucleic acid sequences specifically bound thereto) from the 
rest of the sample. 

40. A method according to any one of claims 37, 38 or 39, wherein the zinc finger 
polypeptide is bound to a solid phase support. 

41. A method according to any one of claims 37 to 40, wherein the presence of the zinc 
finger polypeptide bound to the sequence of interest is detected by the addition of one or 
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42. A method according to any one of claims 37 to 41, wherein the DNA sequence of 
interest is present in an acrylamide or agarose gel matrix, or is present on the surface of 
a membrane. 

43. A zinc finger polypeptide capable of inhibiting the expression of a disease-associated 
gene. 

44. A zinc finger polypeptide according to claim 43, wherein the polypeptide is not 
naturally-occurring and is specifically designed to inhibit the expression of the disease- 
associated gene. 

45. A zinc finger polypeptide according to claim 43 or 44, designed by the method of any 
one of claims 9 to 14. 

46. A zinc finger polypeptide according to any one of claims 43, 44 or 45, capable of 
inhibiting the expression of an oncogene. 

47. A zinc fmger polypeptide according to any one of claims 43 to 46, capable of 
inhibiting the expression of a BCR-ABL fusion oncogene. 

48. A zinc fmger polypeptide according to any one of claims 43 to 47, designed to bind 
to the DNA sequence GCAGAAGCC. 

49. A zinc fmger polypeptide according to anyone of claims 43 to 46, capable of 
inhibiting the expression of a ras oncogene. 

50. A zinc fmger polypeptide according to claim 49, designed to bind to the DNA 
sequence GACGGCGCC. 



